I. INTRODUCTION
The aim of this study is to investigate the role of human element in absorbing externally available information into innovative products inside local fIrms (i.e., locals) as well as MNEs located in four Southeast Asian countries (i.e., Indonesia, Thailand, the Philippines, and Vietnam). Innovation entails the processes of acquiring and transforming information into the fIrm. Because novel information which is indispensable for innovation such as consumer needs and new technologies exists mainly outside the fIrm [1], the fIrm fIrst need to identify and acquire externally generated information, and then combine newly acquired information with indigenously existing resources for innovation inside the fIrm. The resources for innovation which fIrms own are referred to as the internal innovative capacity, or innovative capacity for short. This is defmed as the integrated ability of the fIrm to conduct innovation and it consists of all resources, including core competence, and competitiveness of the fIrm. That is, the internal capability includes the technological level such as the number of patients, manufacturing and R&D facilities, human resources including the number of engineers with higher degrees or skills, the level of craftsmanship, and work ethics; and the organizational nature of the fIrm such as communication between workers and top management, speed of decision making, and leadership of top management [2] . The innovative capacity is also divided into two categories, namely absorptive and transforming capacities. The fIrm should nature and enhance these two capacities for achieving innovation. This study attempts to identify essential factors which promote these capacities based on the authors' survey data.
Local fIrms in developing countries are at a distinct disadvantage to MNEs in terms of technological and managerial know-how. Locals are required to learn those capacities from world-leading companies. However, most of the locals have to begin with obtaining the connectivity with MNEs before acquiring the necessary information. In this context, this study adds some new insight into the analysis in terms of connectivity. Innovation literature in the 1960s or 1970s studied gatekeepers who perform functions of connecting the fIrm with outside entities and introducing new information. Those studies focused on communication between information providers and recipients to enhance connectivity. "Trustworthiness" between these entities is fundamental for the success of information transfer and sharing. Mutual trust cannot be built without their intimacy and mutual respect regarding their ability, common thought or values, etc., [3, 4, 5] . Gatekeepers are considered to own better communication skills and professional knowledge to dispel misconceptions between different organizations and dissolve the barriers to connect with each other. Such empirical ground encourages this study to focus primarily on identifying gatekeeper-type personnel from the survey data of four ASEAN counties.
II. LITERATURE REVIEW
It is widely accepted that the globalization of economies initiated by MNEs contributes to economic development and innovation in the developing economies, and there are accumulated research results related to this. The survey here is thus restricted to previous papers directly related to the connectivity addressed in this paper, namely how locals connect to other external organizations, consisting of MNEs, universities, and other locals, to promote innovation, how connectivity enhances the innovative capacity of locals, and how this capability finally promotes innovation.
The early literature of information provider-recipient connectivity is related mainly to conceptual frameworks including the semantic issues of the terms and taxonomy of connectivity [3, 6, 7, 8] . The characteristics that determine connectivity are sununarized as follows: (i) types of information such as tacit and explicit knowledge, or redundancy of information; (ii) trustworthiness between partners which depend on a common basis such as culture, values, and profession; (iii) intimacy based on frequency and density of communications; (iv) strength of ties; and (v) social networks or embeddedness. The last (v) implies that information which is not exchanged in the market is transferred by informal connections/methods [9] . The combination of these characteristics determines the nature of connectivity. [10] used tacit-explicit and individual-collective characteristics and identified four types of knowledge: em brained (individual-explicit), embodied (individual-tacit), encoded (collective-explicit) and embedded (collective-tacit). The combination of these characteristics determines the nature of connectivity.
In the context of innovation in developing economies, the connectivity among MNEs and locals, taking the Uruguay software industry as an example, is analyzed by [11] , which has a similar analytical framework to this paper. It did not categorize international or local firms, but focused on information flow inside the cluster. Their paper discussed types of knowledge spillovers and channels which result in knowledge transfer via labor mobility and informal connections not involving transactions. Whereas local knowledge spillovers through transactions did not promote innovation, it did contribute to firms' performance in areas such as export. This study has a similar framework to [11] including the survey method and spillover processes, and some similarities and differences will be discussed in what follows.
Regarding gatekeepers or mediators from MNEs to locals, [12] identified expatriate managers dispatched from MNEs, and [13] and [14] also identified guest engineers sent from MNEs to locals or from locals to
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MNEs as key personnel who facilitate technology transfer and lead to improvement in innovative capacity of locals.
III. HYPOTHESIS TO BE TESTED
This study refers the organizations that own useful information on innovation as "external linkages." These organizations can be placed into the following three categories: MNEs, locals, and public institutions (PIs )/universities. There is an accumulated literature concerning knowledge transfer from these external linkages to locals [15, 16, 17] , for example. Based on these, and assuming that capable firms can make a better use of advanced technologies that MNEs and PIs/university have, the first hypothesis is postulated:
HI: External linkages provide information useful for enhancing internal innovative capacity and consequently promote innovation.
The issue of knowledge spillover is another topic with accwnulated research results, such as [18, 19] . This study, however, attempts to identify concrete personnel who take the initiative to introduce new information from MNEs, such as the gatekeepers of early studies in the 1970s. Based on discussions in the previous section, two different types of connectivity are postulated according to the level of intimacy, proximity, ability, or expertise.
H2:
Top management or factory managers with experiences of working in MNEs are crucial elements in constructing the external linkage with MNEs or PIs/universities. This hypothesis assumes that not only top management but also factory managers may take the role of gatekeepers, since the latter addresses more shop-floor concerns than top management does. Thus, the first hypothesis is consistent with the global trend in Western MNE's technology transfer practices through the labor human mobility. The adhesive agent that may enhance a tie with external linkages is locality or proximity among hwnan elements [4] . Local employees of the firm will form intimacy with their counterparts in local firms more easily than with those in MNEs. The intimacy of human relationships among local employees in different firms leads to the following third hypothesis:
H3: Local employees assist in constructing external linkages with other locals.
These hwnan elements will bring new information into the firm. They may also play the role of diffusing the information across employees and departments inside the firm. The processes of diffusing new information within the firm and transforming into innovation will be based on research meetings or group activities that promote formal and informal conversations across employees. Personnel who link external information sources with these internal activities for organizational learning take the roles of "transformers" or "mediators" [19] . Therefore, this study proposes the following hypotheses:
Top management or factory managers with experiences of working in MNEs promote organizational learning.
H5: Local employees promote organizational learning.
As organizational learning is an important process of generating something new to the fIrm, this study postulates a positive relationship between organizational learning and innovation performance. C.
Variable for innovation
The indicator of innovation IS a latent variable representing the following four categories of new product introduction: (Type I) signifIcant changes in the appearance of the fIrm's existing product or its package; (Type II) signifIcant improvement in capacities, user friendliness, components, subsystems, and others in the 266 eXlstmg product; (Type III) newly developed product using the fIrm's existing technologies; and (Type IV) newly developed product using technologies new to the fIrm.
The respondents were asked to indicate on a three-point Likert sale whether each category of the product innovation have been achieved, tried, or not tried yet by their firm (i.e., 2 = achieved, 1 = tried, 0 = not tried yet). This study employed factor analysis and promax rotation to develop the indicator for product innovation from the data on the four types of product innovation. Consequently, variables converge to one factor, which is named "innovation." Figure 1 illustrates the percentages of the fIrms that achieved four types of product innovation in each country. 
D. Explanatory variables
The following explain the way of constructing explanatory variables. The variable used for calculating the explanatory variables are explained with more details in [19] .
(1) External linkages
The questionnaire asked the respondents to rate importance of each of the nine external linkages as an information source on a fIve-point Likert scale (i.e., 4 = very important, 3 = somewhat important, 2 = not very important, 1 = not important, and 0 = not practiced). Factor analysis was applied to extract three factors regarding external linkages, that is, "Locals," "MNEs," and "PIs/university" from the data on above-mentioned external linkages.
(2) Organizational learning
This study focuses on quality control (QC) and cross functional teams as managerial practices that may promote organizational learning. This variable is thus constructed by two indicators such as QC and cross functional teams. QC: This indicator is composed by four dummy variables regarding operations of QC. The four dummies are summed up to derive the variable for QC. Therefore, this variable ranges between 0 and 4. Cross functional teams: This indicator is constructed by summirLg up four dummy variables regarding departments of the fIrm that composes cross-functional teams for product innovation. The departments that may compose the cross functional teams are those responsible for (i) market research, (ii) research, (iii) development, and (iv) sales and marketing. Thus, this variable also ranges between 0 and 4. 
V. ESTIMATION RESULTS
A. Results Table 1 shows that experience of working for MNEs help connecting with MNEs and PIs/universities, whereas local employees play a key role in connecting with locals. The relationships between experience of working for MNEs and locals, and between local employees and MNEs are not positively but negatively significant. Other organizational learning affects innovation positively. 
VI. DISCUSSION

A. Total effects
The estimation results so far focuses on the direct effects between factors which directly connect, as shown in Figure 2 . This study also estimates indirect effects that are defmed as the relationship between two factors indirectly connected via other factors. The number of indirect effects is the same as direct factors connected to an original factor. For example, MNEs has two indirect effects through routes via working experience with MNEs and local employees. Total effects are the sum of direct and indirect effects through all routes. Accordingly, the total effects of three linkages to the fmal outcome of innovation are summarized in Table 2 . Table 2 shows that the total effect of external linkages with MNEs is positively significant for innovation, while the direct effects of PIs/universities and locals on innovation are not positively significant. Thus, HI is partially supported. The path diagram of Figure 2 illustrates that MNEs are connected with experience of working for MNEs through a positively significant path, supporting H2. Locals are linked with local employees through a positively significant path, indicating that H3 is satisfied. H4 and H5 are also supported by the positive significant paths from experience of working in MNEs and from local employees to organizational learning. Lastly, the positively significant path from organizational learning to innovation demonstrates that H3 is not rejected.
Validity of the hypotheses
Fig. 2. Path Diagram of Estimation
Note: ***<0.01, **<0. 05, *<0.1.
C. Significant factors to innovation
The findings from the direct and total effects have significant implications for the innovation process of local firms in Southeast Asia. Among external linkages, MNEs have the largest impact on innovation, while locals and public institutions and universities do not. The important role of MNEs in technology transfer to developing countries has been emphasized in other previous studies. Locals have a negative effect, implying that it has relatively less effect than MNEs. MNEs and public organizations and universities have positive direct effects on organizational learning via the different channels, that is, infonnation learned by top management from MNEs and research institutions is different from the information learned by indigenous employees from local firms. It is reasonable to consider that what top management has learned from MNEs concerns new technology or know how, which relate directly to innovation, as the MNEs row in Table 2 indicates.
Among the variables that may affect innovation directly and indirectly, organizational learning has the largest impact on innovation as Table 2 presents. Knowledge management inside the firm is thus essential.
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Let us discuss the similarities and differences in results obtained by this study and that of Kesidoua and Szirmai (2008), which can be summarized as follows: The latter found that (i) for innovation (Innovation III and IV in our context), local knowledge spillovers are important through labor mobility and non-transaction activities inside the cluster; (ii) spin-off from MNC/university does not have an effect on innovation; (iii) knowledge flow based on local transactions did not have an effect on innovation but on firm performance, such as export. Accordingly (ii) is entirely different from our conclusion. The differences might come from the motivation of the research, such as the role of the cluster or connectivity, or the focus on specific or all industries. The software industry requires a high technological level even for local firms, but technological gaps in general between MNEs and locals in ASEAN economies are much larger. These differences yield the differences between the two studies.
VII. CONCLUSION
This study employed SEM to investigate the innovation process of firms in the four Southeast Asian countries. The results of the analysis identify two gatekeepers who bring new infonnation into the firm: top management or factory managers with experience of working in MNEs who connect locals to MNEs; and local employees who link locals with other locals. The study also shows the positive total effect on innovation of the former and the negative of the latter. These results suggest that central as well as local governments should invite to their country and regions MNEs to promote innovation. Thus, these [mdings an empirical background of investment promotion policies targeting MNEs that many developing countries used to introduce.
This study also shows that PIs/universities have a positive total effect on innovation only when they are mediated by managers with experiences of working for MNEs. It is necessary to formulate a policy for constructing an open innovation system that promotes a collaborative linkage between locals with PIs/universities [1]. This is, however, a difficult task. The questionnaire survey does not presents PIs/universities as important sources of information for the respondents. Their perception about the importance of PIs/universities is different in countries, but less than 10% of the respondents on average recognize them "very important." It will take long way for open innovation to spread widely.
The findings and limitations of this study demand to elaborate the analysis of the assimilation process within the firm. This study focuses on cross-functional teams and QC. But firms must have other ways of bringing external information into in-house R&D activities. More detailed investigation regarding information flows within a firm allow identifying information flows from gatekeepers to individual researchers [10] . This study uses the finn-level data, which make it difficult to identify detailed information flows at the individual or group levels. The region is now required to transform from a factory of the world into a knowledge-based economy. For successful transformation, locals have to elevate the innovation capability, for which further research on information flows inside the finn is essential.
